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Vortex Motion and Evolution Experiment (VME) 

Scientific Crew: 

Lead Project Scientist Franklin 
Radar Scientist Marks 
Dropwindsonde Scientists | Goldenberg, Samsury 
Workstation Leighton 

Mission Briefing: 

At 0900 UTC on 04 September, Hurricane Luis was located at 17.0N, 57.4W, moving towards 
265 degrees at 11 kt, with maximum estimated sustained winds of 120 kt and a minimum sea level 
pressure (MSLP) of 940 mb. The short term forecast was for continued westward motion. 

The VME mission called for both NOAA aircraft to fly coordinated, pre-determined flight patterns, 
collecting flight-level, Doppler radar, and Omega dropwindsonde (ODW) data within 160 nm of 
the center of Luis. Planned takeoff times were 2100 UTC for N43RF, and 2130 UTC for N42RF, 
to allow both aircraft to reach their respective initial positions (IPs) at 2200 UTC. The takeoff times 
were also set to ensure that the ODWs would be released after local sunset, when Omega signal 
propagation quality improves. At the projected IP time, Luis was forecast to be at 16.9N 59.9W. 
Estimated IP locations were 16.9N 57.11W for N43RF, and 14.73N 59.9W for N42RF. The 
VME pattern was to be rotated relative to the pattern in the HRD Field Program Plan, such that 
N43's IP would be east of the center, and N42's IP would be located south of the center. In 
addition, changes were made to the specific ODW channel frequencies to accomodate the particular 
distribution of sondes available. 

Two other key logistical changes to the nominal pattern were made. First, the length of N42's legs 
was changed from 40 to 45 nm, to allow better coordination with N43, in the event that N43's 
penetrations were lowered from 18000 ft PA to 14000 ft PA. A secondary reason for this change 
was the large (40 nm diameter) eye of Luis. And second, it was decided that the two aircraft would 
attempt to coordinate the times of each true-dual-doppler (TDD) leg, not just the ones beginning at 
the coordination points (CP) A, B, and C. 

Mission Synopsis: 

The mission began with N43RF's takeoff from Barbados at 2108 UTC. By 2142 UTC the aircraft 
had reached an altitude of 19 kft PA (483 mb). The IP (160 nm E of Luis, 17.2N 57.3W) was 
reached at 2205 UTC, where the first ODW was released. The sun had not quite set, and the ODW 
did not work. At 2214 UTC a backup ODW was released. At a position roughly 100 nm east of the 
center the second scheduled ODW was released (2219 UTC). An excellent radar presentation 
allowed good coordination of CP "A", which was reached at 2228 UTC. The center of the 40 nm 
wide eye was reached at 2238 UTC, and N42 was clearly visible below. A partial cloud deck 
between the two aircraft was also visible. The first TDD leg ended at 2249 UTC, and drop 3 was 
made at 2252. Drop 4 was made early (2259 UTC), on the downwind leg, to avoid a rainband. 
The second TDD leg began 50 nm S of the center at 2301 UTC and ended at 2321 UTC. Drop 5 
was delayed slightly to wait for a relative clear spot. 

N43RF then headed outbound to a point 160 nm NNE of the center, releasing ODW #6 at 100 nm 
radius (2335 UTC). This ODW was backed up 2339 UTC. At 2348 UTC the aircraft turned west, 
made another drop, and headed to a point 160 nm NNW of the center. This point was reached at



0017 UTC. The aircraft turned inbound (track 150) and made drop #8. This drop was backed up at 
0023 UTC. Drop #9 (0032) was delayed about 20 nm because of difficulty finding a good sonde. 
CP "B", the start of the third TDD leg, was reached at 0039 UTC, and the center was marked at 
0051, with a 1 kt wind. This pass was perfectly coordinated with N42. Unfortunately the radar 
system froze at 0051 UTC, and the tail radar was not brought back up until 0103, three minutes 
after the TDD leg ended (drop 10, 0100 UTC). The downwind leg ran from 0100-0113, when the 
fourth TDD leg began (track 240) and drop 11 was made. N43 marked the center at 0126 UTC, 
only 1 minute ahead of N42, which again was visible below. The TDD leg ended at 0136, when 
N43 turned to a point 160 nm W of the center, and drop 12 was made. 

On the outbound leg, drop 13 was made at 0144 UTC 100 nm W of the center. A this point, the 
aircraft climbed to 21 kft PA (445 mb). At 0200, the aircraft turned towards the SSE headed to a 
point 160 nm SSW of the center. At 0227, the aircraft turned inbound (track 030) at made drop 15. 
Drop 16 was made at 0238, and the aircraft descended back to 19 kft PA. CP "C", the start of TDD 
leg #5, was reached at 0248. Coordination on this TDD leg was perfect, with both N42 and N43 
marking the center at 0259 UTC. Once again, the radars froze in the eye, however. By 0303 the 
radars were running again. The TDD leg ended at 0309, when drop 17 was made. A downwind 
leg ensued from 0309-0321 UTC, and drop 18 was made. By this time, the eye appeared to have 
shrunk somewhat to 32 nm diameter. The last TDD leg (track 120) began at 0321, with the center 
marked at 0332 UTC. Three minutes later, N42 marked the center. The TDD leg ended at 0342. 
On the final outbound leg, drops 19,20, and 21 were made at 0343, 0356, and 0411 UTC, ending 
the pattern. After drop 19, the aircraft climbed to 21 kft PA. N43RF recovered in Barbados at 0440 
UTC. 

Mission Evaluation and Problems: 

Overall: Outstanding. The second consecutive successful VME experiment demonstrates that this 
pattern is viable for future hurricane field programs. The Doppler and ODW data surpass the Iris 
data set in quality. In addition, we now have successful VME data sets in two hurricanes of very 
different intensities. This should allow us to test how vortex steering varies with dynamic 
characteristics of the inner core. 

Aircraft coordination: Outstanding. Changing N42's legs to 45 nm, and coordinating each TDD leg 
will be made a permanent part of the pattern. 

Radar: Good enough. There were four significant outages: 0011-0021, 0051-0059, 0258-0303, 
and 0356-end. These outages destroyed TDD legs 3 and 5S. Fortunately, at least one of each pair of 
TDD legs was successful. 

ODWs: ODW performance was very good. All the sondes on the outer two rings wither worked or 
were successfully backed up. Preliminary evaluation of the real-time ODW printouts follows. PTH 
failures are not considered mission-critical. For winds, failure of inner-ring ODWs are not 
considered mission-critical unless middle ring ODW also fails and doppler targets are not present 
along that radial. Some of the missing data may be obtainable from N42 or recoverable in 
postprocessing. 

Drop PTH Winds 
  

1 OK OK below 750 mb 
2 OK OK 
3 Fail Fail 
+ OK OK 
5 Fail below 750 mb Fail below 850 mb



6b OK OK 
7 OK OK 
8 Fail Fail 
8b OK OK 
9 OK OK 
10 Fail below 600 mb Fail below 600 mb 
11 Fail Fail 
12 Fail below 700 mb Fail 
13 OK OK 
14 OK OK 
15 OK OK 
16 OK OK 
17 Fail below 750 mb Fail below 750 mb 
18 Fail Fail below 700 mb 
19 Fail Fail below 650 mb 
20 OK OK 
21 OK OK 

Workstation: 8 ODW messages and 6 lower fusilage composites were transmitted. This mission is 
very demanding on the workstation, and it is virtually impossible to get out all the desired 
messages with only one keyboard/terminal. 

James Franklin
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E.2 Lead Project Scientist (On-Board) 

Participate in general mission briefing. 

Determine specific mission and flight requirements for assigned aircraft. 

Determine from CARCAH or field program director whether aircraft has operational fix 

responsibility and discuss with AOC flight director/meteorologist and CARCAH unless 

briefed otherwise by field program director. 

Contact HRD members of crew to: 

a. Assure availability for mission. 

b. Arrange ground transportation schedule when deployed. 

c. Determine equipment status. 

Meet with AOC flight crew at least 90 minutes before takeoff, provide copies of flight 

requirements and provide a formal briefing for the flight director, navigator, and pilots. 

Report status of aircraft, systems, necessary on-board supplies and crews to appropri- 

ate HRD operations center (MGOC in Miami or FGOC at remote recovery location). 

E.2.2 In-Flight 
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Confirm from AOC flight director that satellite data link is operative (information). 

Confirm camera mode of operation. 

Confirm data recording rate. 

Complete Form E-2. 

E.2.3 Postflight 
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Debrief scientific crew. 

Report landing time, aircraft, crew, and mission status along with supplies (tapes, etc.) 

remaining aboard the aircraft to the appropriate HRD operations center (MGOC or 

FGOC). 

Gather completed forms for mission and turn in at the appropriate operations center. 

[Note: all data removed from the aircraft by HRD personnel should be cleared with the 

AOC flight director.] 

Obtain a copy of the 10-s flight listing from the AOC flight director. Turn in with com- 
pleted forms. 

Determine next mission status, if any, and brief crews as necessary. 

Notify the appropriate operations center (FGOC or MGOC) as to where you can be 

contacted and arrange for any further coordination required.
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On-Board Lead Project Scientist Check List 

Date 9Sn904¥ LT Aircraft 4S Flight ID       

A. Participants 

  

    

    

    

    

    

    

    

  

HRD OAO 

Function Participant Function Participant 

Lead Proj. Sci. _FRANULIN Flight Director _DAAM\ANO 

Cloud Physics Pilots Puts 2oeWE/O MARA 

Radar MARKS Navigator STONE 

Workstation Lei,HTOW Sys. Engr. 

Photographer Data Tech. LY WC) 

Omegasonde 2OLDENBERL/SAMSURY EI, Tech. MCMILLAN 

AXBT/AXCP Other 

Take-Off ..--, Location Landing .,;,). 4 Location 
Hi l a 1 

  

B. Past and Forecast Storm Locations 

Date/Time Latitude Longitude MSLP Max. Wind 
  

  
  

    

  
  

  
  

    

  

C. Mission Briefing 
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Lead Project Scientist Event Log 
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Hurricane Recco Plotting Chart 

True at 25° Latitude, in Degrees and Minutes 

Date Aircraft Observer 
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Hurricane Recco Plotting Chart 

True at 25° Latitude, in Degrees and Minutes 

Date Aircraft Observer 
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Lead Project Scientist Event Log 
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VORTEX MOTION AND EVOLUTION EXPERIMENT 
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Fig. 1 Upper A/C Flight Pattern 
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